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T1 - SHARED FREQUENCY ANTENNA SYSTEM 

AB - PROBLEM TO BE SOLVED: To provide a further miniaturized high-efficiency shared frequency antenna 

system, with which the resonance frequency of an antenna can be electrically switched by the control signal 
voltage of transmission/reception covering the frequency band of transmission/reception. 
- SOLUTION: This antenna system is an inverted F antenna and its radiator part is composed of a 1st radiation 
element part 1 having a short stub part 5 for matching and a 2nd radiation element part 2, which is decoupled 
from this 1st part 1 in the manner of DC by a slit 3 and coupled through a capacitor 6 for coupling in the manner 
of AC, having a power feeding part 8. Then, a switch circuit having a PIN diode 7 is provided as a switch 
element between the 2nd radiator part 2 and a ground board 4, and the control signal voltage of 
transmission/reception is impressed to the 2nd part 2 so as to switch the resonance frequency of 
transmission/reception by changing over the switching circuit. 
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^" * NOTICES * 

Japan Patent Office Is not responsible for any ' 
damages caused by tbe use of this translation. 

1 .This document has hcea translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3:In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] - 

[Field of the Invention] This invention relates to the miniaturized antenna equipment using a 
frequency which is different in especially transmission and reception about the antenna equipment 
used for a portable walkie-talkie. 
[0002] 

[Description of the Prior Art] In the conventional portable walkie-talkie, the reverse F antenna is 
widely used as an antenna which can be built in in a walkie-talkie case. However, when transmit 
frequencies ft and received frequency fr are widely separated, in the case of transmit-frequencies 
ft=2.5GHz and received frequency fr=1.6GHz, it is necessary to cover a 1.6GHz - 2.5GHz band 
[ 0.9GHz ] as anteima equipment as a frequency band used for a satellite commiini cation system. In 
this case, the broadband antenna of 43.9% of fractional bandwidths (0.9/2.05) is needed by making 
2.05GHz into center frequency. However, the broadband miniaturized antenna exceeding 10% of 
fractional bandwidths is easily unrealizable. 

[0003] Because, it is known that the bandwidth in the case of the frequency band property of an 
antenna loading some concentrated constants, such as an inductor, compared with the antenna (1 / 
21ambda dipole antenna) by natural resonance phenomena, lowering resonance frequency, and 
miniaturizing an antenna will become narrow. That is, a miniaturization and the formation of a 
frequency broadband of an antenna are an opposite property. Moreover, when matching is taken 
compulsorily in a matching circuit, while narrow-band-izing, antenna efficiency falls by the insertion 
loss of the matching circuit. Implementation of a still smaller and efficient antenna was difficult, 
covering the frequency band of transmission and reception with one antema, when the frequency 
band of transmission and reception is separated as mentioned above. 

[0004] As a conventional technique, an example given in JP,4-213907,A is shown in drawing 6 . 
This antenna is the configuration of connecting with the radiating element section 2 of a reverse F 
antenna with the short stub 5 for adjustment PIN diode 7 which is a switching element between the 
grand plates 4, impressing the transmit/receive control electrical potential difference V to said PIN 
diode 7 through said radiating element section 2, and short-circuiting said short stub 5 part for 
adjustment, as shown in drawing 6 . The choke coil with which eight in drawing was inserted in the 
feeding point, and 1 0 was inserted in the impression cable run of the transmit/receive control 
electrical potential differmce V, and 1 3 are the sources of a RF signal connected at said feeding 
points. 
[0005] 

[Problem(s) to be Solved by the Invention] With said antenna, there was a fault referred to as 
unchangeable no matter the potential of the ends of PIN diode 7 which is a switching element may 
be in a short (short circuit) condition, may be the grand plate 4 and this potential and may apply the 
transmit/receive control electrical potential difference V by the short stub 5 for adjustment in direct 
current at what time. 

[0006] This invention contributes to a small pocket mold walkie-talkie for the purpose of 
implementation of still smaller and efficient frequency-sharing antenna equipment, covering the 
frequency band of transmission and reception with careful attention to said conventional problem. 
[0007] 
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[Means for Solving the Problem] The 1 st radiating element section which has a short stub for 
adjustment for a radiating element [ in / in this invention / a reverse F antenna ] in order to solve this 
technical problem. While dissociating in direct ciirrent to said 1st radiating element section, it is 
combined in altemating current. And it constitutes from the 2nd radiating element which has the feed 
section, and considers as the configuration of the frequency-sharing antenna equipment which 
impresses and switches the control signal electrical potential difference of transmission and reception 
of the switching circuit prepared between said 2nd radiating element section and glands, and 
switches the resonance frequency of transmission and reception. 

[0008] while according to this invention the resonance frequency of an antenna can be electrically 
switched on the control signal electrical potential difference of transmission and reception as 
mentioned above and the frequency band of transmission and reception is covered — still smaller and 
efficient frequency-sharing antenna equipment — being realizable . 
[0009] 

[Embodiment of the hivention] The 1st radiating element section in which invention of this invention 
according to claim 1 is a reverse F antenna, and the radiating element has a short stub for adjustment. 
While dissociating in direct current to said 1 st radiating element section, it is combined in altemating 
current And consist of the 2nd radiating element which has the feed section, and a switching circuit 
is prepared between said 2nd radiating element section and glands. In order to switch said switching 
circuit and to switch the resonance frequency of transmission and reception It is frequency- sharing 
antenna equipment it w£is made to impress the control signal electrical potential difference of 
transmission and reception to said 2nd radiating element section. The location where the switching 
- circuit connected to the 2nd radiating element section separated in [ the 1st radiating element section 
with the short stub for adjustment ] direct current is switched on the control signal electrical potential 
difference of transmission and reception, and serves as a short stub for adjustment is chosen. It has 
the operation used as still smaller and efficient frequency-sharing antenna equipment, the resonance 
frequency of an antenna being switched by this and covering the frequency band of transmission and 
reception. • 
[0010] Invention of this invention according to claim 2 is a reverse F antenna. The radiating element 
section It consists of the 1 st radiating element section and the 2nd radiating element section which 
were separated by the slit in direct current and combined in altemating current through the capacitor. 
Prepare the short stub section for adjustment in said 1st radiating element section, and the feeding 
point is prepared in the 2nd radiating element section. The switching circuit which has a switching 
element is prepared near [ said ] the capacitor by the side of the feeding point of said 2nd radiating 
element section, and between a gland. It has the means which switches said switching circuit by 
impressing the control signal electrical potential difference of transmission and reception to. said 
switching circxiit through S£dd 2nd radiating element section. It is frequency-sharing antenna 
equipment which switches the resonance frequency of transmission and reception by switch of said 
switching circuit. The location where the switching element of the switching cfrcuit connected to the 
2nd radiating element section separated in direct current to the slit with the 1 st radiating element 
section with the short stub for adjustment is switched on the control signal electrical potential 
difference of transmission and reception, and serves as a short stub for adjustment is chosen. The 
resonance frequency of an anterma is switched by this and it has the operation used as the efficient 
frequency-sharing antenna equipment which covers the frequency band of transmission and 
reception.. 

[001 1] Invention of this invention according to claim 3 considers as the configuration to which the 
transmit^receive control signal level for a switching circuit switch is made to impress through the 
feeder for antennas from the transmit/receive control circuit section in the frequency-sharing antenna 
equipmeait of claim 2, and the resonance frequency of an antenna has an operation that a switch js 
possible in an easy electrical-potential-difference impression circuit. 

[0012] Hereafter, the gestalt of operation of the frequency-sharing antenna equipment of this 
invention is explained using a drawing. 

[0013] (Gestalt 1 of operation) Drawing 1 shows the perspective view of the frequency- sharing 
antenna equipment of the gestalt 1 of operation of this invention, and drawing 2 is the explanatory 
view of the fragmentary sectional view of this frequency-sharing antenna equipment, drawing 3 , and 
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flie drawing 4 said frequency-sharing antenna equipment of operation. 

[0014] As shown in drawing 1 , drawing 2 , drawing 3 , and drawing 4 , the radiating element section 
of a reverse F antenna is constituted by the 2nd radiating element section 2 which was separated by 
the slit 3 in direct current to the 1 st radiating element section 1 which has the short stub 5 for 
adjustment, and this 1st radiating element section 1, and was combined in alternating current through 
the capacitor 6 for association. It connects with the grand plate 4 near the sht side of said 2nd 
radiating element section 2 through PIN diode 7 which is a switching element. Moreover, said 2nd 
radiating element section 2 had the feeding point 8, and has connected the source 13 of a RP signal at 
this feeding point 8. Furthermore, it is made to have impressed control voltage V to said 2nd 
radiating element section 2 by the control signal line 9 from the transmit/receive control section 11, 
and the choke coil 10 for a high frequency signal cut is inserted in said control signal line 9. 12 in 
drawing is a RF connector for antenna feed. 

[0015] In the above-mentioned configuration, if the transmit/receive control electrical potential 
difference V is impressed to PIN diode 7 through a choke coil 1 0 and the 2nd radiating element 
section 2 as shown in drawing 4 , it will become the form which the end face of the slit part of the 
2nd radiating element section 2 which constitutes a reverse F antenna short-circuited, and as shown 
in drawing 3 , this antenna will resonate in the high frequency fH. 

[0016] Next, if the transmit/receive control electrical potential difference V is not impressed, the 2nd 
radiating element section 2 and the 1st radiating element section 1 which constitute a reverse F 
antenna will serve as a form combined by the capacitor 6 for association, and as shown in drawing 
3 , this antenna will resonate in the low frequency fL. Thus, the location of the short stub 5 for 
adjustment will be switched with a transmit/receive control signal, and the resonance frequency of 
transmission and reception is switched. 

[0017] (Gestalt 2 of operation) Drawing 5 shows the sectional view of the frequency-sharing antenna 
equipment of the gestalt 2 of operation of this invention. 

[001 8] This frequency-sharing antenna equipment is set in the configuration of the frequency-sharing 
antenna equipment of the gestalt 1 of the above-mentioned operation. The transmit/receive control 
section 1 9 is connected to the signal line 14 for antenna feed through the choke coil 1 8 for high 
frequency inhibition, and the control signal line 15. Moreover, the wireless circuit section (a sending 
circuit, receiving circuit) 20 is connected to the signal line 14 for anteima feed through the capacitor 
1 7 for DC blocking, and the signal line 1 6 for RF signal supply. It has the composition that said 
signal line 14 for antenna feed was connected at the feeding point 8 of the 2nd radiating element 
section 2. 

[0019] In the above-mentioned configuration, the high frequency output signal transmitted from the 
wireless circuit section 20 passes along the capacitor 1 7 for dc-component inhibition, and is supplied 
through the signal line 14 for antenna feed at the feeding point 8. In this case, when transmit 
frequencies fT are higher than ******** fR^ the transmit/receive control section 19 lets the choke 
coil 1 8 for high frequmcy inhibition pass, and impresses the transmit/receive control electrical 
potential difference V to the feeding point 8 of the 2nd radiating element section 2 through the signal 
line 14 for antenna feed. As PIN diode 7 will be in operating state with this impressed electrical 
potential difference V, it becomes the form which the end face of the stub part of the 2nd radiating 
element section 2 which constitutes a reverse F antenna short-circuited and it is shown in drawing 3 , 
this antenna resonates in the high frequency fH, and an electric wave is transmitted to free space. 
[0020] Next, since received frequency fR is lower than transmit frequencies fT, when receiving PIN 
diode 7 will be in non-operating state by setting a transmit/receive control electrical potential 
difference to 0 (ground potential). As the 2nd radiating element section 2 and the 1st radiating 
element section 1 which constitute a reverse F antenna serve as a form combined by the capacitor 6 
for association and it is shown in drawing 3 this anteima should resonate in the low frequency fL, 
and the RF signal of the desired received frequency fR should pass the feeding point 8 ~ the signal 
line 14 for antenna feed — minding — the capacitor 1 7 for DC blocking for inhibition of a dc 
component — a passage — a wireless circuit (receiving circxiit) — suppl5dng — having . 
[0021] As mentioned above, by impressing a transmit/receive control signal level to the feeding 
point 8 of the 2nd radiating element section 2 through the signal line 14 for anteima feed, after letting 
the choke coil 1 8 for high frequency inhibition for inhibition of a high frequency component pass, a 
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switch of PIN diode 7 can be controlled and the resonance frequency of transmission and reception 

can be switched. 

[0022] 

[Effect of the Invention] Covering the frequency band of transnriission and reception according to 
this invention so that more clearly than the above explanation, still smaller and efficient antenna 
equipment is realized and the effectiveness is large as small antenna equipment for pocket mold 
walkie-talkies. 



[Translation done.] 
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